Abstract: Peary caribou (Rangifer tarandus pearyi) and muskoxen {Ovibos moschatus) on Banks Island had considerable similarity in their annual diets, with monthly similarities ranging from 17.8-73.3%. Diet similarity was more pronounced in areas of high muskox density {ca. 1.65/km 2 ) than in areas of low muskox density {ca. 0.4/km 2 ). Willow (Salix arctka) and sedge (Carex aquatilis and Eriophorum spp.) represented >80% of the monthly diet of muskoxen. The caribou diet was more diverse, and was dominated by sedge, willow, Dryas integrifolia, and Oxytropis maydelliana, Lichen use was rare, likely as a consequence of low availability on Banks Island. Lichen standing crop was estimated at 2.96 g/m 2 . The differences in muskox diet between high and low density areas could not be explained by differences in forage distribution or standing crop. We discuss diet similarities of caribou and muskoxen and potential consequences for the current Peary caribou population in relation to winter weather conditions and increasing muskox density.
Introduction
Between 1972 and 1994 Peary caribou {Rangifer tarandus peaiyi) numbers on Banks Island decreased from ca. 12,000 (Urquhart, 1973) to 709±128 (SE) animals, excluding calves (J. Nagy & N. Larter, unpubl. data) .
Contrastingly, during that same period, muskox {Ovibos moschatus) numbers, excluding calves, increased from ca. 4,000 (Urquhart, 1973) to 64,608±2,009 (J. Nagy & N. Larter, unpubl. data) . The decrease in caribou numbers was attributed to a variety of factors including severe winter weather, predation, harvest, inter-island movements, and competition with muskoxen as reviewed by Nagy et al. (1996) . The actual cause or causes of the decline remain unknown. However, in
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order to manage the recovery of the Peary caribou population on Banks Island, it is important to assess dietary overlap and the potential for food competition between the 2 species given the current animal numbers and forage abundance and distribution.
Caribou and muskoxen are the only ungulate species successfully occupying arctic tundra environments. Caribou and muskoxen have different morphological adaptations which have presumably enabled them to utilize fotage resources with little overlap (Klein, 1992) . Muskoxen represent the classic grazer (Hofmann, 1989) . With a large body size and gut capacity, they are capable of processing large amounts of low quality forage. Caribou are representative of a mixed feeder type, and are inrer-9 mediate between roughage feeders and concentrate selectors (Hofmann, 1989) -Their smaller body size and smaller gut capacity, combined with a higher fasting metabolic fate than muskoxen (Tyler & Blix, 1990) , require them to pursue a more selective feeding strategy. In contrast to muskoxen, caribou meet theif nutritional tequirements by a relatively rapid rate of passage of highly digestible forage (Klein, 1992) .
Lichen is an important winter food for barrenground caribou on the mainland, but in the high arctic islands which support low lichen biomass, caribou use other forages, usually willow and graminoids (Reimers etal., 1980; Klein, 1992) . In west Greenland, where lichen biomass was apparently depleted by overgrazing (Staaland & Olesen, 1992) , both muskox and caribou diets were dominated by monocots.
In areas inhabited by muskoxen only, willow became an important summer diet component (Thing et al, 1987) . Therefore, both animals demonstrate the ability to utilize a variety of forages when availability dictates.
Muskoxen can clearly make good use of high protein, low-fibre foods (White et al, 1984; Adamczewski et al, 1994) and even though they show many attributes of classic grazers they can be quite selective in their feeding (Oakes et al, 1992) . Despite their relatively wide muzzles muskoxen ate remarkably adept at finding the leafy portions of forage and rejecting larger stems (J. Adamczewski, pers. comm.) .
Reconsideration of data on muskox and caribou ecology implies that competition for food may occur where muskox concentrations are high (McKendrick, 1981) , and that overlapping winter diets may adversely affect caribou numbers (C.
Olesen, unpubl. data).
In this paper we report pteliminary findings on the Peary caribou and muskox diers, monitored on a monthly basis, the current forage disrribution and standing crop of the 4 major terrestrial habitats in areas of high and low muskox density on Banks Island, and compare our findings with previous work.
Study Area
Banks Island is the most western island in the Canadian Arctic Archipelago and covers approximately 70,000 km 2 . The climate is Arctic Maritime along coastal ateas where weather stations are located, tending toward Arctic Desert inland. Winters are long and cold; summers are short and cool.
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Ptecipitation is low with an annual mean of 9 cm (Zoltai et al, 1980) . Sachs Harbour is the only permanent settlement on the Island. Zoltai et al. (1980) provided a general overview of the geology and glacial history.
Habitat types were adapted from Kevan (1974) , Wilkinson et al. (1976), and Ferguson (1991 Consequently, we used the composite sample from a muskox group as the sample unit. and 89 animals. The location, habitat the samples were collected from, and group size was recorded.
We present mean monthly diet composition of muskoxen with groups as the sample unit, weighted by the numbet of individuals in a group. June to August data are pooled across years.
Faecal samples were thawed, air dried for 24 hours, oven dried at 60°C for 48 hours, and ground through a 1 mm screen with a centrifugal mill.
Subsamples (1 g) were forwarded to the Composition Analysis Laboratory, Ft. Collins, Colorado for analysis. Diet composition was determined by analyzing plant fragments (Sparkes & Malechek, 1968) according to Hansen et al. (1976) . The microhistological technique has inherent limits, such as an inability to separate some species, and a limited percent of identifiable fragments in the slides (Johnson et al, 1983; Barker, 1986 Occurrence data were collected during each clipping episode and again in early August. We lumped fotages into the same 8 classes as above. We compared the occurrence of forages in similar habitats between low and high density muskox areas using a X 2 contingency analysis.
Results
The annual diet of caribou was dominated by sedge, willow, legume, and rose/saxifrage (Fig. 1) The annual diet of muskoxen was dominated by sedge and willow in both high and low density areas (Fig. 2) . There was a high percent similarity (PS>89) of muskox diets between high and low density areas with the exception of a larger proportion of willow in the June and legume in the July diet in the high density area which reduced PS to 52 and 76, respectively ( Island (Wilkinson et al., 1976; Shank et al., 1978) and the Patty Islands (Patker, 1978 Rangifer, 17 (1), 1997
13 (Carex spp.) which were abundant in wet lowland habitats. Caribou summer and winter diers were both dominated by willow (Salix spp.), forbs, grasses and sedges which were abundant in drier upland habitats, but the proportion of willow in the winter diet was reduced.
Knowledge of forage availability is an integral requirement for documenting competition for food (Klein & Staaland, 1984; Gunn, 1990 ), yet data pertaining to forage availability was conspicuously absent from previous studies. Therefore , Wilkinson et al.*s (1976) conclusions about the lack of competition between muskoxen and caribou on Banks
Island are not surprising. Their study was conducted in summer, when forage quality and availability are highesr.
Currently, the caribou population on Banks
Island is 16-fold smaller and the muskox population 16-fold larger than in 1972, thetefore previous results and conclusions are likely to differ from ours.
Although Wilkinson et al. (1976) and Shank et al. (1978) (Wilkinson et al., 1976; Shank et al, 1978) , was noticeably absent in the 1990's. Rose/saxifrage, legumes, and other forbs 14 appear to have teplaced this component of the diet.
The lack of lichen in the diet was consistent with previous findings (Shank et al, 1978) , and is likely related to low availability. Lattet & Nagy (1996) found similar percenrages of lichen in the rumen contents and faecal material of mainland barrenground caribou during wintet indicating that the proportion of lichen in the diet, determined from the analyses of faecal plant fragments, was not significantly influenced by high lichen digestibility during winter. The 2.96 g/m 2 we report is almost 5-fold lower than the 14 g/m 2 reported on Coats
Island (Ouellet et al, 1996) , an island considered to have a low standing crop of lichen. Larter & J. Nagy, unpubl. data).
The occurrence of willow in both the wintet (March) and summer (August) diets of muskoxen in the high density area was 2-3 times greater than that found by Wilkinson et al. (1976) and Shank et al. (1978) in the 1970's. This difference cannot be attributed to the difference in technique used to determine diet. The macroscopic technique used by Wilkinson et al. (1976) and Shank et al. (1978) is more likely ro overestimate willow than the microscopic technique we used, because willow patticles are generally larger than those of other forages and are easily identifiable. Whether or not increased dietary willow is related to a decrease in sedge availability or an increase in willow availability is unknown. Sedge availability would appear to be high.
Standing crop of sedges in wet sedge meadows in the peak of the growing season ranged from 53-65 g/m 2 . This is greater than the 36 g/m 2 found in wet sedge meadows at Svetdrup Pass, Ellesmere Island, where the diet of muskoxen is almost exclusively sedge (Raillard, 1992) . Increasing competition for sedges may have resulted in an inctease in rhe use of other forages, like willow. Smith (1996) demonstrated that wet meadows subjected to grazing by a high density of muskoxen had decreased net aboveground primary productivity, and that over-compensation of plant growth did not occur. Rangifer, 17 (1), 1997
Although caribou and muskoxen have different morphological and physiological adaptations which enable them to utilize forage resources with little overlap, our interpretation of data reported by Wilkinson et al. (1976) , and Shank et al. (1978) 
